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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0100549, filed on
Aug. 5, 2014, which is incorporated by reference for all
pruposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the present invention
relate to a liquid crystal display device.

[0004]

[0005] A liquid crystal display device includes two sub-
strates, on which electric field generating electrodes, such as
a pixel electrode and a common electrode, are formed, and a
liquid crystal layer interposed between the two substrates.
The liquid crystal display device generates an electric field in
the liquid crystal layer by applying a voltage to the electric
field generating electrode, determines an alignment of liquid
crystal molecules of the liquid crystal layer through the gen-
erated electric field, and controls polarization of incident light
to display an image.

[0006] Theliquid crystal display device may be categorized
as a transmissive liquid crystal display device for displaying
an image by using a back light, a reflective liquid crystal
display device for displaying an image by using natural extet-
nal light, and a transflective liquid crystal display device
operated in a transmissive type or a reflective type.

[0007] Since about 50% of light incident from the back
light is absorbed by a polarizing plate attached to a lower part
of the liquid crystal display device in a liquid crystal display
device using the back light, light efficiency may deteriorate
thereby degrading display brightness.

[0008] A reflective polarizing plate including first and sec-
ond layers having different refractive indexes which are
repeatedly stacked to allow some light to pass through and
allow remaining light to be reflected, thereby improving effi-
ciency of light provided from the backlight, may be used
instead of the lower polarizing plate.

[0009] Since the first and second layers have different
refractive indexes in a reflective polarizing plate, a refractive
index in one axis direction among three axes directions may
be different. For example, when the first layer is an isotropic
thin film and the second layer is a one-axis isotropic thin film,
the refractive indexes in the y and z axis directions are the
same as each other, but the refractive index in the x-axis
direction is different.

[0010] Accordingly, it is possible to improve efficiency of
light by reflecting light in the x-axis direction incident from
the back light and allowing light in the y-axis direction to pass
through.

[0011] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

2. Discussion of the Background
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SUMMARY OF THE INVENTION

[0012] An exemplary embodiment of the present invention
provides a liquid crystal display device capable of improving
light efficiency and minimizing a reddish phenomenon.
[0013] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent from
the disclosure, or may be learned by practice of the inventive
concept.

[0014] An exemplary embodiment of the present invention
provides a liquid crystal display device including: a first sub-
strate and a second substrate, the first and second substrates
facing each other at a predetermined interval; a reflective
polarizing plate disposed under the first substrate; a first com-
pensation layer and a second compensation layer sequentially
disposed on the second substrate; an upper polarizing plate
comprising a polarizing layer disposed on the second com-
pensation layer; and a liquid crystal layer disposed between
the first and second substrates.

[0015] The foregoing general description and the following
detailed description are exemplary and explanatory and are
intended to provide further explanation of the claimed subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the inventive concept, and
are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the inventive concept,
and, together with the description, serve to explain principles
of the inventive concept

[0017] FIG. 1is a cross-sectional view schematically illus-
trating a liquid crystal display device according to an exem-
plary embodiment of the present invention.

[0018] FIG. 2 is a detailed cross-sectional view of a lower
polarizing plate of F1G. 1 according to an exemplary embodi-
ment of the present invention.

[0019] FIG. 3 is a detailed cross-sectional view of a reflec-
tive polarizing plate of FIG. 2 according to an exemplary
embodiment of the present invention.

[0020] FIG. 41s a cross-sectional view illustrating a reflec-
tive polarizing plate of FIG. 2 according to an exemplary
embodiment of the present invention.

[0021] FIG. 5is a detailed cross-sectional view of an upper
polarizing plate of F1G. 1 according to an exemplary embodi-
ment of the present invention.

[0022] FIGS. 6A, 6B, and 6C are diagrams illustrating
characteristics of a liquid crystal display device according to
an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0023] In the following description, for the purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exemplary
embodiments may be practiced without these specific details
or with one or more equivalent arrangements. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
various exemplary embodiments.

[0024] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-



US 2016/0041426 Al

ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0025] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred to
as being “directly on,” “directly connected to,” or “directly
coupled to” another element or layer, there are no intervening
elements or layers present. For the purposes of this disclosure,
“atleast one of X, Y, and 7Z” and “at least one selected from the
group consisting of X, Y, and Z” may be construed as X only,
Y only, Z only, or any combination of two or more of X, Y, and
Z, such as, for instance, XYZ, XYY, YZ, and ZZ. Like num-
bers refer to like elements throughout. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0026] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element, com-
ponent, region, layer, and/or section discussed below could be
termed a second element, component, region, layer, and/or
section without departing from the teachings of the present
disclosure.

[0027] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper.” and the like, may be used herein
for descriptive purposes, and, thereby, to describe one ele-
ment or feature’s relationship to another element(s) or feature
(s) as illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the ori-
entation depicted in the drawings. For example, if the appa-
ratus in the drawings is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. Furthermore, the apparatus may be oth-
erwise oriented (e.g., rotated 90 degrees or at other orienta-
tions), and, as such, the spatially relative descriptors used
herein interpreted accordingly.

[0028] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of stated
features, integers, steps, operations, elements, components,
and/or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, opera-

tions, elements, components, and/or groups thereof

[0029] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this disclosure is a part. Terms, such as those defined in
commonly used dictionaries, should be interpreted as having
ameaning that is consistent with their meaning in the context
of the relevant art and will not be interpreted in an idealized or
overly formal sense, unless expressly so defined herein.

2% .
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[0030] FIG. 1is a cross-sectional view schematically illus-
trating a liquid crystal display device according to an exem-
plary embodiment of the present invention.

[0031] Referring to FIG. 1, a liquid crystal display device
according to an exemplary embodiment of the present inven-
tion includes a liquid crystal display panel 100 for displaying
an image, and a backlight unit 200 for irradiating light to the
liquid crystal display panel 100.

[0032] The backlight unit 200 includes a backlight 210
including a light source for generating light, and an optical
sheet 220 that may improve a feature of the light generated by
the backlight 210 to irradiate the light to the liquid crystal
display panel 100.

[0033] A fluorescent lamp, such as a Cold Cathode Fluo-
rescent Lamp (CCFL), or a light emitting diode, such as a
Light Emitting Diode (LED), may be used as the light source,
and the light source may be positioned on a lateral surface or
a lower surface of the backlight 210.

[0034] The optical sheet 220 may include one or more
optical sheets, and may include a prism sheet or a diffusion
sheet.

[0035] The liquid crystal display panel 100 includes first
and second substrates 110 and 120, which are spaced apart
from each other by a predetermined interval while facing each
other, a liquid crystal layer 130 interposed between the first
and second substrates 110 and 120, a lower polarizing plate
140 formed or disposed under the first substrate 110, and an
upper polarizing plate 150 formed or disposed on the second
substrate 120.

[0036] The first substrate 110 may be formed of materials
such as transparent glass or plastic for example, and may
include a thin film transistor TFT, a pixel electrode 116 con-
nected to the thin film transistor TFT, and a common electrode
117 to form a horizontal electric field with the pixel electrode
116.

[0037] The thin film transistor TFT includes a gate elec-
trode 111 formed or disposed on the first substrate 110, a gate
insulating layer 112 formed or disposed on the gate electrode
111, a semiconductor layer 113 formed or disposed on the
gate insulating layer 112, and source and drain electrodes
114a and 114) formed or disposed on the semiconductor
layer 113.

[0038] Thesemiconductor layer 113 has a stack structure in
which an active layer 113a that may be formed of an amor-
phous silicon material and an ohmic contact layer 1135 that
may be formed of an impurity amorphous silicon material are
sequentially stacked. Aspects of the invention are not limited
thereto, and the active layer 1134 and the ohmic contact layer
1135 may be formed of other materials.

[0039] A passivation layer 115 is disposed on the source
and drain electrodes 114a and 1145 of the thin film transistor
TFT, and the pixel electrode 116 and the drain electrode 117,
which form a horizontal electric field, are disposed on the
passivation layer 115 while being spaced apart from each
other by a predetermined interval.

[0040] The second substrate 120 is formed of, for example,
transparent glass or plastic, and may include a color filter (not
shown) to implement a color.

[0041] Theliquid crystal layer 130 may include an in-plane
based liquid crystal which forms at least one pair of electrodes
(the pixel electrode 116 and the common electrode 117)
arranged in parallel on the first substrate 110 to form a trans-
verse electric field substantially parallel to the first substrate



US 2016/0041426 Al

110. For example, a liquid crystal in a Plane to Line Switching
(PLS) mode may be used as the liquid crystal layer 130.
[0042] As illustrated in FIG. 2, the lower polarizing plate
140 includes a reflective polarizing plate 141, in which two
layers having different refractive indexes are stacked, a first
passivation layer 143 disposed on the reflective polarizing
plate 141, and an adhesive layer 145 disposed on the first
passivation layer 143.

[0043] As illustrated in FIG. 3, the reflective polarizing
plate 141 includes first and second group layers 141_1 and
141_2, in which first and second refractive index layers a and
b having different refractive indexes are repeatedly stacked.
[0044] The first and second group layers 141_1 and 141_2
have a structure in which the first refractive index layer a
(polymer A) and the second refractive index layer b (polymer
B) are repeatedly and/or alternately stacked. The number of
total refractive index layers a and b may vary depending on an
exemplary embodiment, for example, the number of total
layers may be 275.

[0045] Thefirst refractive index layer a (polymer A) may be
formed to be relatively thinner, and the second refractive
index layer b (polymer B) may be formed to be relatively
thicker. Depending on the material, the first refractive index
layer a (polymer A) may be thicker than the second refractive
index layer b (polymer B), and the second refractive index
layer b (polymer B) may be thicker than the first refractive
index layer a (polymer A). A refractive index of the first
refractive index layer a (polymer A) may be greater than that
of the second refractive index layer b (polymer B).

[0046] The difference in the refractive index between the
first refractive index layer a (polymer A) and the second
refractive index layer b (polymer B) may allow different
refractive index in one axis direction among the three axis
directions.

[0047] Buffer layers 141_3 are positioned in spaces
between the first and second group layers 141_1 and 141_2
and at outer sides of the first and second group layers 141_1
and 141_2. The buffer layer 141_3 may be formed by the
second refractive index layer b (polymer B) having a smaller
refractive index, and may protect, support, or connect the first
and second group layers 141_1 and 141_2.

[0048] The first passivation layer 143 is disposed on the
reflective polarizing plate 141 and may protect the reflective
polarizing plate 141. The first passivation layer 143 may be
selected from one of cellulose triacetate (TAC), cyclo olefin
polymer (COP), poly ethylene terephthalate (PET), poly pro-
pylene (PP), polycarbonate (PC), poly sulfone (PSF), and
poly methyl methacrylate (PMMA), and tri acetyl cellulose
(TAC).

[0049] The first passivation layer 143 may have a varying
retardation value in a thickness direction according to a thick-
ness thereof. Accordingly, when a value of a phase difference
Rth in the thickness direction to be compensated is deter-
mined, the first passivation layer 143 is formed in a thickness
according to the determined value of the phase difference Rth.
An external surface of the first passivation layer 143 may be
surface processed, for example, anti-glare or anti-reflection
processed.

[0050] The lower polarizing plate 140 is attached onto a
rear surface of the first substrate 110, and may include an
adhesive layer 145 for attachment.

[0051] FIG. 41sa cross-sectional view illustrating a reflec-
tive polarizing plate according to an exemplary embodiment
of the present invention.
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[0052] Referring to FIGS. 2 and 4, a reflective polarizing
plate 241 according to an exemplary embodiment of the
present invention includes first to third group layers 241_1 to
241_3 in which first and second refractive index layers a and
b having different refractive indexes are repeatedly and or
alternatingly formed or stacked.

[0053] The first to second group layers 241_1 and 241_2,
and the third group layer 241_3 may have different optical
features. A phase difference of one or more corresponding
layers configuring the first to second group layers 241_1 and
241_2, and the third group layer 241_3 may be different.
[0054] The second refractive index layer b (polymer B)
may be formed to be thicker than the first refractive index
layer a (polymer A) in the first and second group layers 241_1
and 241_2. The first refractive index layer a (polymer A) and
the second refractive index layer b (polymer B) may be
formed to have the same thickness in the third group layer
241_3.

[0055] Since the first refractive index layer a (polymer A)
and the second refractive index layer b (polymer B) have
different thicknesses, retardation provided in each layer and
the optical feature is different. The first refractive index layer
a (polymer A) and the second refractive index layer b (poly-
mer B) may have a difference in only the refractive index in
one axis direction among the three axis directions.

[0056] The first and second group layers 241_1 and 241_2
are disposed under the reflective polarizing plate 241, and
have a reflective polarizing feature. The light provided from
the backlight unit 200 may be partly reflected, and the remain-
ing polarized light passes through. The first and second group
layers 241_1 and 241_2 having the same structure are sequen-
tially disposed within the reflective polarizing plate 241
which may increase the reflection polarizing feature.

[0057] The third group layer 241_3 is disposed on the
reflective polarizing plate 241, and has a feature of reflective
polarization and a feature of a compensation film. Light pass-
ing through the lower first and second groups layers 241_1
and 242_2 is light of a specific polarization component, and
when the light is incident to the third group layers 241_3,
additional retardation is provided to the third group layer
241_3 by alayer structure having a different refractive index
from that of the first and second group layers 241_1 and
241_2, so that the third group layer 241_3 may have an effect
of the compensation film.

[0058] Since the polarization feature of the light incident to
the third group layer 241_3 is in a good state by the first and
second group layers 241_1 and 241_2, the third group layer
241_3 providing an additional phase difference (retardation)
is closely disposed to the liquid crystal layer 120.

[0059] Buffer layers 241_4 may be positioned between the
first to third group layers 241_1 to 241_3 and at external sides
of the first to third group layers 241_1 to 241_3. The buffer
layer 241_4 may be formed by the second refractive index
layer b (polymer B having a smaller refractive index) among
the two layers a and b, belonging to the first to third group
layers 241_1to 241_3. The buffer layer 241_4 may protect or
connect the first to third group layers 241_1 to 241_3.

[0060] Herein after, an upper polarization plate 150 will be
described.
[0061] FIG. 5isadetailed cross-sectional view of the upper

polarizing plate of FIG. 1.

[0062] Referring to FIGS. 1 and 5, the upper polarizing
plate 150 includes a first compensation layer 151, a second
compensation layer 153 formed on the first compensation
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layer 151, a polarizer 155 formed on the second compensa-
tion layer 153, and a second passivation layer 157 formed on
the polarizer 155.

[0063] The polarizer 155 may be formed by dyeing a poly
vinyl alcohol film with, for example, iodine, and elongating
the poly vinyl alcohol film in a specific direction. The polar-
izer 155 may absorb light in the elongation direction and may
allow lightin a direction vertical to the elongation direction to
pass through to polarize light. Particularly, the polarizer 155
may have a phase difference in a thickness direction, the
z-axis direction, and may allow light incident from the rear
surface thereof, light in the direction vertical to the elongation
direction, to pass through to polarize the light. Particularly,
the polarizer 155 may have a phase difference in a thickness
direction, the z-axis direction, and when light incident from
the rear surface thereof is light in the direction vertical to the
elongation direction, the polarizer 155 may make the light
move in the z-axis.

[0064] The second passivation layer 157 is disposed on an
entire surface of the polarizer 155 and may protect the polar-
izer 155. The second passivation layer 157 may protect the
polarizer 155 and may improve the implementation of a wide
view angle by assisting the first compensation layer 153 from
the second passivation layer 157 may be made of one of the
group consisting of cellulose triacetate (TAC), cyclo olefin
polymer (COP), poly ethylene terephthalate (PET), poly pro-
pylene (PP), polycarbonate (PC), poly sulfone (PSF), and
poly methyl methacrylate (PMMA), and tri acetyl cellulose
(TAC).

[0065] An external surface of the second passivation layer
157 may be surface processed, for example, anti-glare or
anti-reflection processed.

[0066] The first compensation layer 151 may be formed of
a positive (+) C plate bi-axially stretched by making a mate-
rial having a negative refractive index feature (the refractive
index may become small in the elongation direction) into a
film.

[0067] The first compensation layer 151 formed by the
positive (+) C plate is disposed on an upper surface of the
liquid crystal display panel 100, so that a movement axis of
the light incident through the liquid crystal display panel 100
heads towards a thickness direction of the first compensation
layer 151, the z-axis direction. In the first compensation layer
151, values of phase differences in the x-axis along a first
direction of a surface and the y-axis along a second direction
may be set to be equal, and a value of a phase difference in the
z-axis may be set to be greater than the value of the phase
difference of the x-axis and the y-axis.

[0068] Forexample, the value of the phase difference in the
x-axis and the y-axis may indicate a refractive index of a
surface type having an angle of 90°, and the value of the phase
difference in the z-axis may indicate a refractive index in the
thickness direction of the first compensation layer 151.
[0069] The movement axis of the light passing through the
first compensation layer 151 may be the z-axis. The value of
the phase difference Rth in the thickness direction (the phase
difference in the z-axis direction) of the first compensation
layer 151 may be set to have a value in the range of -200 nm
to -40 nm.

[0070] The second compensation layer 153 may be formed
of a negative (-) B plate to convert a movement axis of the
light moving toward the z-axis through the first compensation
layer 151 into the x-axis.
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[0071] A value of the phase difference Rth (the phase dif-
ference in the z-axis direction) of the second compensation
layer 153 may be set to have a value in the range of 40 nm to
160 nm, and a value of a phase difference Ro in a front
direction may also be set to have a value in the range of 40 nm
to 160 nm.

[0072] The first and second compensation layers 151 and
153 may be manufactured by, for example, a UV cured liquid
crystal film, polycarbonate, poly ethylene terephthalate,
polystyrene, uniaxial stretched Tri-Acetyl Cellulose (TAC),
uniaxial stretched polynorbornene (PNB), biaxial stretched
polycarbonate (PC), biaxial stretched COP, and biaxial liquid
crystal film, and tri acetyl cellulose (TAC).

[0073] Inthe first and second compensation layers 151 and
153, the phase difference exhibits a reverse wavelength dis-
tribution feature. The “reverse wavelength distribution fea-
ture” may be a wavelength feature in which in the visual ray
wavelength region (400 nm=A=<700 nm), when a wavelength
becomes shorter, an absolute value of the phase difference
becomes smaller, and when a wavelength becomes longer, an
absolute value of the phase difference becomes greater.
[0074] Inthe meantime, in order to decrease an interference
color generated on a lateral surface of the liquid crystal dis-
play device, the liquid crystal display device according to an
exemplary embodiment of the present invention may use the
reflective polarizing plates 141 and 241, in which the two
layers a and b having different refractive indexes may be
repeatedly and/or alternatingly formed or stacked, as the
lower polarizing plate 140. However, a transmittance of light
in the longer wavelength range (red-based color) increases
due to the feature of the reflective polarizing plates 141 and
241, so that a reddish phenomenon, in which red light is
displayed on a screen, may occut.

[0075] Accordingly, in an exemplary embodiment of the
present invention, the first and second compensation layers
151 and 153 may be formed by the positive (+) C plate and the
negative (-) B plate having the reverse wavelength distribu-
tion feature, respectively, so that the blue region ona Poincare
sphere may be designed to be far from a vanishing point.
Accordingly, the light in the long wavelength range, which
passes through the reflective polarizing plates 141 and 241, is
converted into light in a short wavelength range (blue-based
color), thereby minimizing the reddish phenomenon viewed
on the screen.

[0076] FIGS. 6A, 6B, and 6C are diagrams illustrating a
characteristic of a liquid crystal display device according to
an exemplary embodiment of the present invention.

[0077] FIG. 6A is a diagram illustrating a change in bright-
ness according to a viewing angle of the liquid crystal display
device including a reflective polarizing plate, a liquid crystal
layer in a PLS mode, and an upper polarizing plate. The upper
polarizing plate may be formed by sequentially stacking a
normal TAC layer, a polarizer, and a surface-processed TAC
layer.

[0078] As illustrated in FIG. 6A, in the liquid crystal dis-
play device, a transmittance of light in a long wavelength
range (red-based color) increases by the reflective polarizing
plate used as alower polarizing plate, which may generatered
light on a liquid crystal display panel at a viewing angle of 0°,
90°, 180°, and 270°.

[0079] FIG. 6B is a diagram illustrating a change in bright-
ness according to a viewing angle of the liquid crystal display
device including the reflective polarizing plate illustrated in
FIG. 3, a liquid crystal layer in a PLS mode, and the upper
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polarizing plateillustrated in FIG. 5. As illustrated in FIG. 6B,
red light may decrease and blue light may increase at a view-
ing angle of 0°, 90°, 180°, and 270°.

[0080] FIG. 6C is a diagram illustrating a change in bright-
ness according to a viewing angle of the liquid crystal display
device including the reflective polarizing plate illustrated in
FIG. 4, a liquid crystal layer in a PLS mode, and the upper
polarizing plateillustrated in FIG. 5. As illustrated in FI1G. 6C,
red light may decrease and blue light may increase at a view-
ing angle of 0°, 90°, 180°, and 270°.

[0081] In an exemplary embodiment of the present inven-
tion, the first and second compensation layers 151 and 153
formed by the positive (+) C plate and the negative (=) B plate
having the reverse wavelength distribution feature may be
added to the upper polarizing plate 150, which may allow the
reddish phenomenon by the reflective polarizing plates 141
and 241 to be compensated.

[0082] When a viewing angle in the x-axis direction
increases in the liquid crystal display device adopting the
reflective polarizing plate, a refractive index of the second
layer of the reflective polarizing plate decreases and a Bragg
reflection wavelength is shifted to a short wavelength, which
increases transmittance of a long wavelength.

[0083] Accordingly, red light corresponding to a long
wavelength may pass through the reflective polarizing plate
and be displayed on the liquid crystal display panel. The
reddish phenomenon that a user views as a red-based image
may occur.

[0084] According to an exemplary embodiment of the
present invention, it is possible to minimize the reddish phe-
nomenon generated by the reflective polarizing plate, the
lower polarizing plate, by designing the upper polarizing
plate to include the positive (+) C plate and the negative (-) B
plate having reverse wavelength distribution feature.

[0085] Further, according to an exemplary embodiment of
the present invention, two layers having different refractive
indexes may be repeatedly and/or alternatingly formed or
stacked to allow some light to pass through and reflecting the
remaining light, thereby improving efficiency of usage of
light provided by the backlight.

[0086] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to such
embodiments, but rather to the broader scope of the presented
claims and various obvious modifications and equivalent
arrangements.

What is claimed is:

1. A liquid crystal display device, comprising:

a first substrate and a second substrate facing each other at
a predetermined interval;

a reflective polarizing plate disposed under the first sub-
strate, and including a first refractive index layer and a
second refractive index layer having different refractive
indexes and being alternately stacked;

afirst compensation layerand a second compensation layer
sequentially stacked on the second substrate;
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an upper polarizing plate comprising a polarizing layer
disposed on the second compensation layer; and

aliquid crystal layer disposed between the first and second
substrates.

2. The liquid crystal display device of claim 1, wherein the
first compensation layer comprises a positive C plate, and the
second compensation layer comprises a negative B plate.

3. The liquid crystal display device of claim 2, wherein the
first compensation layer is configured to have a phase differ-
ence in a thickness direction within a range of -200 nm to -40
nm, and

the second compensation layer is configured to have a

phase difference value in a thickness direction within a
range of 40 nm to 160 nm and a front phase difference
value in a range of 40 to 160 nm.

4. The liquid crystal display device of claim 1, wherein the
reflective polarizing plate comprises a first, second, and third
layer, the first to third layers respectively comprising the first
refractive index layer and the second refractive index layer,
and

buffer layers are disposed between the first to third layers.

5. The liquid crystal display device of claim 4, wherein a
thickness ratio of a first refractive index layer to a second
refractive index layer in the third layer is different from a
thickness ratio of a first refractive index layer to a second
refractive index layer in the first and second layers.

6. The liquid crystal display device of claim 5, wherein the
first refractive index layer and second refractive index layerin
the third layer have the same thickness.

7. The liquid crystal display device of claim 1, wherein the
reflective polarizing plate comprises a first layer and a second
layer, the first and second layers respectively comprising the
first refractive index layer and the second refractive index
layer, and

buffer layers disposed between the first and second layers.

8. The liquid crystal display device of claim 7, wherein a
thickness ratio of a first refractive index layer to a second
refractive index layer in the first layer is the same as a thick-
ness ratio of a first refractive index layer to a second refractive
index layer in the second layer.

9. The liquid crystal display device of claim 1, wherein the
first and second compensation layers are configured to com-
pensate for a phase difference value in a thickness direction of
the reflective polarizing plate.

10. The liquid crystal display device of claim 9, wherein
the first and second compensation layers comprises tri-acetyl
cellulose (TAC).

11. The liquid crystal display device of claim 9, wherein
the polarizing layer comprises a polarizer (poly-vinyl alco-
hol: PVA) disposed on the second compensation layer, and a
surface processed passivation layer (tri-acetyl cellulose:
TAC) disposed on the polarizer.

12. The liquid crystal display device of claim 1, wherein
the liquid crystal layer comprises in-plane liquid crystal.
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